SUMMARY Raised levels of circulating immune complexes were found in the plasma of 47% of patients with psoriasis and in 58 % of those with psoriatic arthritis. The mean levels were significantly raised when compared with normals, but there was no difference between the 2 patient groups. The levels of acute phase proteins (C-reactive protein, fibrinogen, alpha-l-antitrypsin, and the 9th component of complement) were normal in those patients with psoriasis but were significantly raised in patients with psoriatic arthritis. Serum immunoglobulin G and A levels were equally raised in both patient groups, immunoglobulin M being normal. C-reactive protein and fibrinogen gave the best correlation with the clinical index of disease activity. In this study we measured circulating immune complexes using the solid phase Clq radioimmunoassay to determine whether they were present in patients with psoriatic arthritis but absent in those with psoriasis alone. Koskello et al.5 have shown serum caeruloplasmin levels to be normal in psoriasis but raised in severe psoriatic arthritis. Serum copper levels were raised in both groups, so it is possible that the caeruloplasmin levels were raised because it can also act as an acute phase protein. This difference between the 2 patient groups could be due to a difference in type or severity of the inflammatory response. We therefore measured C-reactive protein, fibrinogen, alpha-1-antitrypsin, and the 9th component of complement to determine whether there was a difference between the 2 patient groups with respect to these acute phase proteins.
Psoriatic arthritis occurs in about 70% of patients with psoriasis,' the reason for the development of an arthritis being unknown. In rheumatoid arthritis immune complexes have been demonstrated in serum and synovial fluid and may play a role in its pathogenesis.2 3 Immunoglobulin G complexes have been found in eluates from the synovium in psoriatic arthritis,4 and it is possible that immune complexes may play a role in the pathogenesis of the arthritis.
In this study we measured circulating immune complexes using the solid phase Clq radioimmunoassay to determine whether they were present in patients with psoriatic arthritis but absent in those with psoriasis alone. Koskello et al. 5 have shown serum caeruloplasmin levels to be normal in psoriasis but raised in severe psoriatic arthritis. Serum copper levels were raised in both groups, so it is possible that the caeruloplasmin levels were raised because it can also act as an acute phase protein. This difference between the 2 patient groups could be due to a difference in type or severity of the inflammatory response. We therefore measured C-reactive protein, fibrinogen, alpha-1-antitrypsin, and the 9th component of complement to determine whether there was a difference between the 2 patient groups with respect to these acute phase proteins.
Patients and methods
The patient groups consisted of 15 (Fig. 1 ). There was no significant difference between the mean levels of the 2 patient groups (psoriasis mean SD, 2-6 1 9 mg/l serum anti-IgG bound; psoriatic arthritis, 3 * 0 ± 2-3) but when compared with the normal controls (mean ± SD, 1 1 i: 0-7) the values for both patient groups were significantly raised (P<0-01). There was no correlation between circulating immune complex levels and serum immunoglobulin G or C-reactive protein. The level of immune complexes in patients with arthritis did not show any correlation with the clinical index of disease activity, age of onset, or disease duration. Table 1 shows the mean acute phase protein levels. Those patients with psoriasis alone had levels that were not significantly different from normals, whereas those with psoriatic arthritis had significantly raised levels of erythrocyte sedimentation rate (ESR), C-reactive protein, fibrinogen, 9th component of complement (P<0-01), and alpha-1-antitrypsin (P<0-05). The patients with arthritis had raised levels of ESR, C-reactive protein, and 9th component of complement (P<0-05) when compared with those with psoriasis alone.
The acute phase proteins were compared with the clinical index of disease activity in those patients with psoriatic arthritis, andtheresultsare shown in Table 2 . C-reactive protein and fibrinogen correlated significantly with clinical disease activity (P<0-01), ESR Table 3 mean immunoglobulin levels for IgG, A and M are shown. IgG and IgA levels were significantly raised for both groups (psoriasis P< 0 01; psoriatic arthritis P<0 001). Although the mean levels present in the psoriatic arthritis group were higher than those with psoriasis alone, they did not reach statistical significance. IgM levels were normal for both groups. The ratio of IgA to IgG was measured to determine their relative increases, our normal ratio being 1-08 ± 0-18 (mean ± SD). Patients with psoriasis had a ratio of 1 40 ± 0-32 (mean ± SD) and psoriatic arthritis 1-43 ± 0-28 (mean ± SD), these ratios being significantly raised in comparison with the normals (P<0 01) and also with those of rheumatoid arthritis patients (1 06 ± 0 5, mean ± SD, P<0 01) (Highton, personal communication).
Discussion
Circulating immune complex (CIC) levels, as measured by the Clq solid phase radioimmunoassay, were equally raised in both psoriasis and psoriatic arthritis. In the patients with psoriasis immune complex levels did not correlate with clinical measurements of disease activity. Karsh et al.,1 using the Clq deviation test, found raised levels of CIC in both patient groups. There was no difference between the 2 groups or correlation with disease activity. They were unable to detect CIC using a modified Raji cell assay measuring only IgG complexes and concluded that the complexes measured probably contained IgM rather than IgG. The method we used measures IgG complexes, and the reason for the discrepancy may be due to the assay used. It is often difficult to interpret immune complex results, because the type of complex detected varies depending on the method used. Braun-Falco et al.,'2 using the Clq deviation test in psoriasis found CIC in 70% of patients. Therefore raised levels of CIC are present in psoriasis and psoriatic arthritis and do not appear to be specific for psoriasis.
The role of circulating immune complexes in psoriasis and psoriatic arthritis is unknown, but it is an interesting possibility that it could be related to the abnormal blood vessel morphology in this disease. Nail The acute phase protein levels were significantly raised only in those with arthritis. Even in the patients with severe psoriasis alone these levels were not significantly elevated. These differences could be due to 2 factors. First, they may reflect the severe inflammation present in the arthritis group; or, secondly, the arthritis is a different inflammatory process, producing the appropriate stimuli for the acute phase protein response. The ESR has been shown to be raised in psoriatic arthritis and to correlate with clinical disease activity. 17 In this study C-reactive protein and fibrinogen gave a better correlation with disease activity than the ESR.
The raised levels of immunoglobulin A and G are in agreement with previous reports.18 19 The mean levels were slightly higher in those patients with arthritis but did not correlate with disease activity. It is interesting that the ratio of IgA to IgG in psoriasis and psoriatic arthritis is higher than that in rheumatoid arthritis, showing relatively greater increase in IgA production. There is evidence for defective function of a T cell subset,20 21 and it has been postulated that this could be a suppressor cell which, when absent, allows increased production of IgA. Another possibility is that the causative antigen for psoriasis may enter through the gastrointestinal tract. However, the exact reason for this disproportionate elevation of IgA levels is unknown. 
